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(57) [SiR] (SiBfr) 

»T»Xt!^*->i6SfflV». ZnMgSSe* 
ZnSSelgfiSi, ZnCdSeTO 

ft*-3fcZ n S eft^ftt Z n Sft^tt0.3a«SE 

£4&©Vvfn>&*— -3iZnSS e{gjl0 23$;&iiC&2: 
L-T. S&«ZnMgSSejgS©^M?ttl/Tffl 

540 ot:icfin^$nfc®s±{cznssemi!es»K 

£f£&-r<5. ^SCd, CdS eft^ftcolir^-'S 
tZnSe{t^«)©2lS^tLt, SfcttZnC 

WSL±\z. Z n C d S e HMSI&»«*&&i-*. 
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[ffi&mi] ^HMg, MgS-fc£-$jR.tfMgS e-ffc 
ot, Hn^LfcStitcZm-jMgiSiSe.-i (0<Y 
nSi-Sei-i- (0<T<1) ®a£«»J*©jDl!ajfc56S 

\z*ft^nft&t sig t > 

oT, MLfcSfillCZni-iMgiSiSei-i <0(Y 
<1*V30<2<1) JiUga»IB*tgajfcfi$-&*X5g^ 

[ft*^3] Zm-rMgr SrSei-r (0<Y'<1 

oT, jDg}LfcS«±l:Zn.-TMgiS t Sei-i (0<Y 
(liOO <Z< 1 ) 4MSfl»jB£fcSjfcfi3ii-*X3g£. 

[19*^4] Zni-T- Mgr* Si- S ei-i- (0.0 2 

UQf&MftmiZftm^ Zm-iMgiSiSe.-! (0.0 
5^Y^0. 1 5*VD0. 1 O^Z^O. 2 5) %L&&U& 

£ssa&fis-&*3&#B 3 irta«cD^a^s^ 0 

[faJfrS5] ZnSe^fei^ZnSM^i 
* oira^^lc^T^ x@ t , 
fSUnKft3R»iIg©®5l&r;» ; f«a^?&*«fl*r* £ £lc«fc 
9t, in*ftl>fc£«±fc:Z nSx S ei-i (0<X(1) m 

^a^K^MSEES^-ti-sxgt, *^$r«isa*fi 
as. 

[»*«6 3 ZnSi Sei-x- (0<x' <l) iga£ia 
!SS3R58aSfc*«[-r*Xgi v 

KlraJlftai56ilg©fix*R^T«»flE€fiI«-r * - 1 lei 
oT, taJ»Lfc£ffi±fcZnSiSei-i (0<X<1) J£ 

[f^^7] ZnSi-Sei-i- (0.08gl'g0.4 
0) Sa&iQ^*»lEK5fettU M&Ufcgfc-tlCZn 

SiSe.-i (o.o3^x^o.io) ¥*g a 

£&ftLfciWa>-^<Z>#£r£» ZnS efls^tSrgii* 

©iJo&Bssigic^n^n&srr^xgt, 

?T. UQjS&Ufcg«±fcZnt-»CdiSe (0(W(1) 

¥«a»K*»a^ssu«isajEKa&fe. 



(2) ^¥8-8274 
[»3£J19] Zm.i'CdrSe (OffdJUfiS 

zB&^ag ic3fe«rr & xg t , 

■5t> MLfcSfiii:Zn>-iCdtSe (0<W<1) 

.¥ifea»jes^ai36S$-&sx@ii, .£&^r«5teajiS 
&4o oxiwmmwzisife-rzm&miftzmj&mBw 
fflv^T¥isa»jK*jgx«-raxg*a#-ra¥^^« 

[f&jfc^ 1 2 ] ffi&m 8 9 KiB<K<0|ga/£g2f 

fe££3i>T. Zm.tCdtSe (0<W(1) *tM§F a &B| 

©fea^S*jfe*ffl^T» ZnStSei-x (0(X(1) 

a? [oooi] 

[*H±<OftJffi^»] Zni-tMgrSiSe 
i-» (£i.7\ TZnMgSSej tSTT) 
ZnSiSei-i («T, rZnSSej tKt) ^g- 
StoZm.iCd.Se (KT»" TZnCdSej £ 

[0 00 2] 

Ctie*Oftffi] ZnMgSSe, ZnSSeTOnC 
»mK^**>- (&T> TMBEj 

iK-T) SlcioTM^ns. Hill, MBEggco 

fctt» 4iZn, ^KCd, &JRMg % ^Se> &® 
Te, ZnSft^ft, ZnClaft^ft. Na^SKfit 

[0 0 0 3] ZnMgS.SeJPiiea»aaSMBEfeT?d£- 
*£3feftffiK«k*ltf. ^IZn, ^RMg, 
MSe, &tfZnS{fc"&4& (SS^ttSlliftO (D4i 

H^^tiTv^vi^, MBEgEtcn, m^&m* 

fltLTfc*. COJ:5>S:¥3lga»«0^fiteW:. flJ* 
ti, H.Okuyana et al. Joaroal of Crystal Growt 
h Vol.117. pp. 1 3 9-1 4 3. ^UT S.Ito 

et al. Japanese Journal of Applied Physics 
Vol. 3 2, pp.Ll 5 3 0-L1 5 3 2, 1 9 9 3 IClS^S 

50 [0 0 0 4) ZnSSel*&a*K*MBEirc#g-r 
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(3) 

3 

fcJRZn, ^RSe, RtfZ n S 3 

m&m* *> 3 mmoftTMzm&^mmzmm-rz. z. 

Oi^^lfl^MIl ^J^.H W.Xie et a 
I. Applied . Physics Letters Vol. 6 0, pp. 1 9 9 
9-2 0 0 1, 1 9 9 2 fc|§5F$ftTV>*. 
CO 0 0 5] IWfPWJttS Z n C d S e 

fctg. fttaJSMil^S 3as©5r?«*Sfi^i$l: 10 

f.Xie et al. Applied Physics Letters Vol.6 
0. pp. 4 6 3-4 6 5, 1 9 9 2 KgSiSSnTH*. 
CO 0 0 6] 

&&&mz&m-rz>m&m<D®&&&^. z\nn. *§a 

&CD&&fcGa#^l8<D3£gcDj* (V/IIIifc) fcj 
S. t£3fe£>MB EftKiWi. U^lBa&iS? 

fiieaic^-fcrati^rpia^s. z.<dtc&, 

££**8J8Tas. £ttS©IMKk ZnMgSSel 30 
ZnSSeTO»fcHZnCdSe# 

[0 0 0 7] #fg9Jtt, ±CBUS*«?ft-r*fc«>fc3&:S 
[0 0 0 8] 

[psgs«5^-rsfc*o#a] *»w©«gad£fi*ft 40 

6SiRSnfc«n*-50<mi, ZnSeft^ 

Wf aCtfcioT, MLfcg&JtlCZm-iMgiS 
iSei-i (0flf{1^0{Z<l)#JSi»KS»fi«fi 

[0 0 0 9] *»?90«SOtSSriSfi*fttt, ^RMg, 



^^sp8-8 2 7 4 
fttcfttlfr— ZHDMmt, ZnSi-Sei-i- (0<X' ( 

i) jgatfeM^oiajsftjSJs^igi^n^nsfeift-rsis 

i-i <o<y<i*^o<z<i) ¥S§a.&ffil£i£aj£g«*-& 
iijssna. 

[0 0 10] *«^©ffiOSS«fi*fett. Zn.-.-M 
gi- S:- Sei-r (0(T <1*^0<Z'<1) m.&&M%i 

%k%imzfflm-rz>z.}i\z&r>T, mm\sfc&m.±\zzn 

i-iMgiSxSei-i (0ff{l*O0«(l) ¥*£a&J8l 

[0 0 11] ff^Kli, Zm-r Mgr Si- S ex-x- 
(0.02^Y'^0.08^0.30^r$0.60 (DM 
ft&ttimamMXfflzl&Al,* Zm-iMgiSiSei-i 

(0.05 ^Y^ 0.15 frz> 0.10 ^Z^ 0.25) 3M£ 

[0 0 12] ZnSefc 
^«f**tf Z n Sffc^tt*»J*<01lDM3l!l«»lC3te<rr« 

•JL tfc <fc -3 T, JU& 0 fcSSUfc ZnSiSew (O tf 
[0 0 13] *»KOtec0feSri6S*ffitt t ZnSr S 

ei-r (o<x' <D m&zfymm&m\zfti&-?z>n:n 

£«fcr>T, MLM±i:ZnSiSe.-i (0<X< 

i) m^a&^sgajs&s-eaxgt, satur^ 

[0014] ft£L<t£. ZnSi-Sei-i- (0.08 
^X'^0.4 0) Sa*ilD3»S5«iElC3teatL. tnf&b*: 
MllCZnSjSet.i (0 . 0 3 0 . 1 0 ) Mfe 

[o o 1 5] *R^ote©ieariss*fe«»- ^cd, 

C d S e ^^aP^&SWb^n^— txD$l 

ZnS e<t&£&%lX<Dto&M5Zmz*tl*tl!fc 

Wr*£fclC*«3T» JHl!*UfcS«±lCZni-iCdiS 
e (0<W<1) TOiJSSfeMI^tSlSt^ 

[0 0 16] Zni-rCdrSe (0 <W* (1) 

jRssssiw^acraxet, t&M^^i&s&t^ 
=?m®m*mn-?zz\}i]z£r>x> m^it&m±.\zz 
m-iCd»se (odd) mm 

to o i 7] &$iv<\t, WEin«bfc»«©ia«*i 
o ot:^S4 o ccottBrtt-Ksrr*. 
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5 

[0018] *wjHD*m#&tBLo>Km-#m** tti&m 
co o 1 93 *?emvm<D¥m&t£m<Dm&jsm** aa 

Efeft^S^€ffiV*T* Zm-iCd.Se (0<W( 
j&g^SfcJfl^T, ZnSrSe,-, (0<X<l>^ft 

[0 0 2 0] 

[f^ffi] MBE&lCj:DZnMgSSe#*SS»KSIS 
[002 1] (1) ^SMg, MgS^SZ/MgS 

e item* sjstRsnfc^rna*— z n 

Sefts^ft, RtfZnS<fc-&$j<Z>3agi. 
[0 0 2 2] (2) &JRMg, MgS-ft-&«J&^Mg S 

Z n S S e ig&O 2 

[0 0 23] (3) ZnMgSSe^. 
[0 0 2 4] S*OMBEiJg}S"C», 41S (Zn, 
Se, Mg, ZnSWWiS) 

*>. «nfc«si**«^6na. znMgs 

Se^, ^-TSZnSSeRCXZnCdSeii, Ga 
[0 0 2 5] *%^lcin«, MBESBW&JnJKHRfe 

ieaii&»i!g©»j£?f Tirana. -r«:t)-6» ft&LK. 
m^mmmom^m-^, mmnfa<Di$-&* wan? 

V>fc«£ttl«k0t>/.h3V>tit) *<E>J6 

[0 0 2 6] ZnSSe%.&&mm*&&0L&TZ>\zm 
U *56WT?tt» TI2(l)R^(2)»C^-rS»©»*^ 



(4) ^¥8-8 2 7 4 

[0 0 2 7] (1) ZnSeMiZnSft^ft(D2 

[002 8] (2) ZnSSeilll©^. 

(Zn, Se, ZnS) ©^M®TS 
*£%*.fcttTV>fca«, #fe91TW:. l — 2S«©K» 

[0 0 2 9] *»9JH:» I^KTOiD'b^Hfc 

JO fc, JK»^TlCII-YIfi5fc'&ttS«t»TV>*fc*. YI/II 
HittSffimifflWKlfcHfcSn, nS&*V>ttpf8l* 
*»J-Vffi£©fS3i£a*lS]-t-r*. ZnCdSeWi 

(2>tc^-riSft©ffi*^fcii-oifern^*^Mi-s. 

[0 0 3 0] (1) MCd^HiCdSeft^O 
Vim^-o, ZnSe|bM2gi. 
[0 0 3 1] (2) ZnCdSeJH^. 
[0 0 3 2] fe*te3§^ (Zn, Se, ZnS) (DM 

[0 0 3 3] 

'.■[s^isw] S2n *nw\z&z¥mtmm<D&mz& 

ffir*MBESlBOSl»»^^bTVs.'*. E 2 (DM B 
EgSTlt SfitUT, ZnSeft^tt, CdSefc 
MMg, ZnTefc£*8j, ZnSM ZnC 

Z>Z.£\Z&r>®t>tlZ> <0f*.MX.Ohkawa et al. Japa 
nese Journal of Applied Physics Vol. 3 0, p 
p.Ll 5 2-11 5 5. 1 99 1.) . MBESfSftlCll 

«#iaa«8m&nw*. mbe^bowjeek. 

^^'.fco-C. 1 0»~1 0- ,fl To r riHdfcSa*. 
pMK-fc?>^£frfcoT^*&m, fefS#*£SAU 
TV**fc«K MBEggrtOjI^gte. lxlO 'To 
40 r rA^lxlO-'Tor r0f8Hl:*5. 

[0 0 3 4] f«^«)&«pKZnSe¥itea*«0^fi 

[0 0 3 5] #3e9!<0|£&JSg#£-ra, ZnSeft^ 
feSJHfitltZnSeW^I^TS. H<0fc 
J6, Zn^fW (h.; l»HlClcmMC»*r* 
ZnSTSO tSeO^fW (J, , ; 1 ®mz 1 cn a 
CJIUte? S S e ©£fc (WJx.; Flux Rati 
o) ttlfcSfcSn*. CinfcjtfLT, ftRZnK^ 
50 JRSe*^Oin^«»iIgfc*ttU *5m»03ftft* 
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[0 0 3 6] K9tt. ^IZn&^lS e*m*<Dl!Q 

j s . /ho . R?;imi^iT£(?)«fc a fckfc-rs** 

£^bTl>-5 0 09 ©^5713;, K.Menda et al. Jap 

anese Journal of Applied Physics Vol. 2 6, L 

1 3 2 6. 1 9 8 7 KflieSftTH*. 
[0 0 3 7] 09 fciJUT, Omt, Reflection High 10 

-Energy Electron Diffraction (RHEED) >#*c 
(2x2) £&£&#£^U #^ttRHEED/t^->^ 
(1X2) t?i5^^LTH5. m^IRlXHIT 

rhbed^^->«x HJ-^tttfeD, mm.it: 

tt. RHEED/t^~->«^g?SOMICXhU-^«t^^>*t 

ZWtVWrtf-yU* jfc&*©SffifcEIdbrt«&*;r 
t^SfttTl^. ^fMitAU-CSMl 5 0 
tj5»B3 2 0t:©^l?H c (2x2) ©Xstfy^fc 
RKEED/t* — >*^^nSJli:Sr7RLTV>S. £©<fc5 39 

(R.Park, Jurnal of Yacuum Science and Technology 
A Vol.10, pp. 701-704, 1992) . 
[0 0 3 8] &±4>C£ft>&. W&l<0£ifr~ZV>&.&tfi 

It Os./Ji.) £1 J: tfcfcU bri> 

t)S^mm&2 o 0*0*^4 o ot:*^<7)«sffirttc-r-5 30 

SSfiil/T Z n S e ¥&li&8l&j£&-r« - 

AB -» A + 1/2B 2 
ddT A=Zn, Cd, Mg, Hg <IIiJS7C*) . B 
= S, Se. Te (VI&7c5Jt) Z:<DZ\£\$. #j 

KMt-. T. Yao, Researches of the Electrotechnical L 
aboratbry No. 854, 1985, p.23lCf8&2nx^-5. # 
oT. #8S8©iiefijSfi*8;fc«fcntf. Vl^7C^«2M 

^sn^fc*. *56w-c«ffl*r«»vi»E7c*<o»Ttt» 

*-©&«>, sms&gttau-ctK hi 
o«jd< s e^s^ii^ntfeomens. 

[0 0 4 3] ^»Se*K»KJflVifc«^K, ^SSe 
JB©inl»&3SilS©i&&£6 0 O-CST-btf*^ 
*»tt^V>JBl=, Ses. Se 2l See* Ser, RtfS 

eittez m%.& H. Cheng et al. Journal of 
Vacuum Science Technology B Vol. 8, pp. 1 8 1 
-1 8 6, 1 9 9 0), L*>U Zn S eft-&#j£EC& 
\zm ^ft®S(D£y \Z S e 2 3: -CfcteS 



IXft^t^SJ^tlS. fc-tffcS. ZnSeft-&$j£H 
8iLT«fflntg^ ^TS^tkJs./Ji.j&tl K@ 

£T, »K©JSt8£&m7c£fcfcm©Jnfc&S£iEK: 
«^Tt>, (2x1) ©X HJ-^fcRHEED/^->#gi 

M$n, vms^ffi-c¥a«:iie6^s*^-r<5c4: 

HCk^KZnS eft^fe*Jt1V>jfc:»"&, #T*£& 

sit Js . /Ji . # i KHj£sttTv>* \z%wt> s« 

Umi 5 0 TCA>6 1 0 OtT. (2x1) ©XMJ— # 
^©£&©f£giagEte. Xtfv^&^WiV^©/^ 

[0 0 3 9] «*®^fij^&tt"rn^»te**t 

U *»MirJ:*j«fi^*=XAtt*^9!Snfct)W' 

[0040] t£&©#&K:*5i>T* mft&mznz&m 

tti£T&-5 1 9 6t:-Cti, 4«Se^6W8iJjr' 

**. Se6:Se s :Se7:Se2:Se ( = l:0.66:0.2 
8:0.11:0. 0 4&41t*-C*d54nW5. £©£ 
tti, tflAfi E. Cheng et al. Journal of Vacuo 

m Science Technology B Vol. 8, pp. 1 8 1-1 8 
6, 1 9 9 0.lC$8££nTV>*. 
(0 0 4 13 b*>U VIlfe7C*JJ*^-r*#feSfl:^ 

ftABSMBEOSfitUTffit^*^, Z\(DfcG® 

[004 2] 

a) 

ZnSe^gl-St, 1 0 0 < C*-C©j > XgiBaW)ffia 
ftj&fiilt&t&Sa* (0U^.« «.0hishi et al. Journ 
al of Crystal Growth Vol. 1 1 7, pp. 1 2 5-1 

2 8. 19 92.) .. fc&m&mnt.-tz>*9m<bj5& 
x\zs oreae^-cwEAsfiiaftAfRiigtJfeofc, ft 

[00443 ¥*gii¥£#8&©;isj£-t»** y Yi&gK 

»J&&«*ftLTbM. S&fcViB^SrefcsSZfctfS 
e ©^mH^ffitHJ^lRT** Z nfttf M *©#*» 
3£&©tfc (Vl/Ilifc) ©^S&ICckoT, K:J — f£&£b) 
ri7^-fe^^tt^»fi«7c*©JRDa*l««a»t» * 
*y^£0W«£ftbTLS3iV>3RH/&*«»S. E© 
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(6) 
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[0 0 4 5] «*©*jfe*CW:» £<©£n&&%i!f£gL 

CO 0 4 6] 2nMgSSe*8fi»S, ZnS 

S e jfrff£g«j:tf ZnCdSe #^M©^M 

©MBEg©£/8V>, G a A s (10 0) gfe±tC&lg 

«, 2 8 0'CfcL'fc. 

[0 0 4 7] (^JB«1) ZnSeM. ZnSft^ 
ft23t^«MgfeK»tbT» nSZnMgSSeilg 
SiSIS^t^ nfiH-/t>M4, ZnCltKfi 
*»6©ffi*&ffl^fc (W^-W K.Ohkawa et al. Jou 
real of Applied Physics Vol. 6 2, pp. 3 2 1 6 
-3 2 2 1, 1 9 8 7.). 

[0 04 8] 0311 u^ra^nfcnlZnMgS 20 
S e SSfl&Sftfc 7* h;i/5*yfe>:x 

(PL) X'S* h;P£jKbTV>£. a£B, 1 2KT?ff 
*>*!&. 1 2KT?OPLfii3£-ca, 4 2 OnmfcfSVW 

SSnSZnMgS S ef5M<DA*>H^^y7*X^;V^ 
— «. 1 2K"C«2. 9 5erc&9, «£S-ettt*J2. 8 5e 
VT&*. :fcSg^Sa§T?te, ZnMgSSeigfi 

[0 04 9] Zm-iMgiSiSd-iiM^S 

7 GLOkoyana et al. Journal of Crystal Grow 
th Vol. 1 1 7, pp. 1 3 9-1 4 3, (1 9 9 2) tp<D 
0124^0 3) &n&fiJ*»4. Y=0.0 7*«t 

- tfZ-.O. 1 ^OMOZni-iMgiSiSe 
.-«»i^MS2 8 0t:T#Sfc«). a^UBS 
£. P (ZnSe) =1.7 5il 0"'To r r, P (Z 
nS)=9.0xlO , Torr. P (Mg) =2.5x10 
■'Torrtlfc. CW^fiSStt, y^y**-? 40 
— ^TWJgSft&fil-C**. ZnMgSSeiMS 

fflflpl/fc. *gd£#j0&#-m> ZnMgSSe» 

J&gjg&te, 0.6 3 MB/ln?*?*. 
[0 0 5 0] J&g^ORHEED/^-Ml (2x1) tc 
(2x2) fc**i&fiEL-T43D. ^SSJ8!«fc«9^*l 

OZnMgSSeiTOSWl OOW400 50 



^ffl¥8-8 2 7 4 

10 

[0 0 5 1] (£1603 2) #£JS0raa, ZnSeft^ 
*KK Z n S^^*ir/Mg SMMi:LT, Z 
ni-iMgiSiSe.-i^MMUc. 

[0 0 5 2] i^nfeZnt-iMgiStSe.-iTOi 
K©#^ftlW4, GaAsl^lTO. 1 2 
IgStttt-ISSXJIIilffffefc^JtS^fi^iS (FWHM) IS 
6 4f££&#fcfctf>Tfco;fc<, *fefiiiO/t>H^t 
y^H 12KT2.9 8eVT&oJt. ^OfilSli, Y= 
0. 1 0*i;^Z=0. 2 OT^ofc. /£Sia&2 8 0t"C 
Jl(Oa^S:#Sit*0»fMit P (ZnSe) = 
1.25xlO- 6 Torr, P (ZnS) =9. 4x 10-' 
Torr, P (MgS)=2.8xl0-*Tor r"C* 
0, /£g3*aai0.4 0Mn/b-C*ofc. 

[0 0 5 3] ^S4>ORHEED/t^->«. (2x1) tc 

(2x2) ^*iigfiLfe^nVs^X hU-J'/^— >T 
ii&ofc. &&{3*BH4, fcffifcMLTUfc. _tf3# 
^»Si&fc?3Sfc»0MgSIgCft0^iM (124 0 

o &.mus<D®.mw L m. (250*0 ictt^-cm 

fcZ nSR^M g S©»T«S«*|-*flsS^«2:i: 
K«fcD. GaA s i:ft?8^St9^;t>H*ty^* 

[0 0 5 4] ^C$tl1>tV^SMgSfffit5S^ 
££*Tb38eL&*#^T?&KMg©£ffi&fca*g 

[0 0 5 5] (HiSM3) *^JSWm ZnSefi:^ 
Z n S^ttfttfMg S eft^tt&JKfit l/T» Z 
ni-i M gi S t S e i-i ^Sil^gcfitfc. 

tO 0 5 61 ff&ftfcZni-rMgT Si S ei-j-P^SIS 
JROft^fRtt, GaAsO«Scl:-SL, 

■b-Atfft-b ©T?»ofc. /OH^^yx^tt, l 

2KT2. 9 eeVejfeo/t. Y=0. 0 8*3 

«fcm=0. 1 9t£ofc. ^0ffi^$r^giaS2 8 0"C 
*C#*fc«>0$HP*l3afln** P (ZnSe)=1.55x 
lO-'Torr, P (ZnS) =9. 0x1 0 "'To r 
r, P (MgSe) =2. 5x 1 0*»To r r*C*D> j£ 

g^Siio. 5 o wa/h-eto-otz. 

[0 0 5 7] j£fi»f>0RHEED/^->l4, (2x1) ic 
(2x2) £x)*M&Lfc€?nV>fc7.MJ — >"C 

[0 0 5 8] MgSeJgC&a&Jiii&ft (1 1 0 0*0 
»4, &®Mg(D&ffli&& (2 5 0t) ICifc^T^8 5 0 
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gS e(Dft=r-&&m*Pilz£.i£ZiZ2>Z£.\z&K)* Ga 
A s A> f^I^M^ 

[0 0 5 9] MMg, MgS4fc£«j2fctfMgS efc-& 

5 & •& s^s nfc ^m#— ^ <73ig^co m g 

g, Sz s e 1 -iTOiI l t 1 ©MY^t<t5Ct 

»w«to, iaj&z£:*:#<-rs *j>x.k. m 

gfcScOi£/&£> 0(Y(1> 0<Z<1 CD|gS-C^fb$ii-S 

[0 0 6 0] ZnSftfi*. MMg, MgSlh 

^4&RtfM g S eft^ftJOSIS^SAnfc-tn-^nolID 

*-fe\Z~rz> £ £x)*T#fc. L*»U ZnSe^Atlfc 

6^-3&fc«e>» o . o i is/#<B4jE-cjfla&3$!f5sag© 

[0 0 6 1] (5li6W4) *^iSt^T«, «g*i 
OEZnSrSei.r (X' = 0. 5 0) ?g||£M£f£:LT» 
Z n.-i Mgr Sz S e,-,IWiMlfc. 

[0 0 6 2] »fgftttGaA s IC— &U 
tJ?fc<btf>-e&ofc. ^LTA'>H^ty^Bl 2KT2. 
9 4eV"C$)ofc. ■*<D!fflfi£ra:Y=0. 0 6 5&£tfZ«>0. 1 
7T&£ 0 ^Sj1S2 8 0 £ CT^CD^^^57t6e)CO^ 
^^SfSP (ZnSSe) =2. 5 0x1 0 " 6 To r 
r. P (Mg) =2,3xl0-»Tor rT»D» ^$1 
nmfcO. 5 5 /zm/hT&^it,, ^cS^roRHEED/^^-> 
« (2x1) tc (2x2) (DSST^tlV^X hU— ^ 

i-.MgTSiSd-.m^OMYa fiSfiia^ 
cfctWHfSB&JfcP (Mg) / (P (ZnSSe) +P 
(Mg) ) IC^STTa. ^C0fc«6-«tlC^bMV^, 

&s£ y < -r«^«e>fc«?fii^^fiaim*« v j «*^ 

e,tc^e>nsZn.- 1 Mg,S 3 Se.-i*Mi« 
Z,i f&&U&&£ZfZnSf Set.rTO« 

i^^^a^x' */Jn$ < maun, c Wck ? ir^sias 

*££l£,fcD, iSnsZni-iMgiSiSej-iTO 

»»©*afi$Y, zitoad. o«<i«»ai$OTt?> 

[0 0 6 3] *fcfiilffi^lSW©&jaMgl^*MgSfl: 



(7) #BI¥8-8 2 74 

^S5Vi«MgSeMl:Sm, ZnSrSe 

i-i- (o(r (i) m§km&tu&&t>itzz.ii\z&K>T 

Znx-iMgt Sz S e.-z*£llfc&©/£ga<BJtgT<& 
*a/£Y r ZlifijcgSS45«fc^^T^3^ifc43«kr;?i 
a^om^X' £&fc$tt*::£lC.£9 0(Y(l % 0(Z( 

[0 0 6 4] (^JSW5) 2^SSW<7tt» Znt-i-Mg 

»• Sz- se.-r coor <i*^o «' <D mMk&mnt 

UT> Z m-iMgT Sz S ei-i (0 (Y< 1*V3 0 <Z< 1) 

[0065] m^Y. zKmsMcflarrsfca— seic 

SSb38Vi*t, Y> Y* $5«fctfZ<Z* fc*g|^£:& 

s. s&ta&i o o*c^s4 o o*ca>igK-mMg0)tt 

$f ifc&liZ n KlttTA^:: £:i5£tf S O^f^SliS 
efcJfc^T/hSVifc&T**. Zm-rMgi- Si- Se 
i-z- (0.02^Y'^0.08^0.30^r^0.6 

o) m^mniih-cm^K ^2 0 ota>& 3 5 or 

fciBf» $ti^S«±fc^SU&. Zn,-iMgiSiSe 

20 mfeLMMK 0.0 5^0.15j5O0.10^ 
0. 2 5©*5H{C&«5 0 uOS^OZnMgSSeii 
H7 7KTf©/t> K¥*y:/j&«2. 8 SeVj^S 3. 1 OeV 

*« £SK#SnfcBg<D&^£imGaAs-S»ZriSe 

nMgSSeSRH r/HXDI^fitUTffi&rS 
^T^K-[iZnMgSSejgf H »g$ 

50 [0 0 6 6] mmW6) TtnmWZte, ZnSeft^ 
®j45 «t Z n S KTnWtol Z n S S e 

f*K*j£fiL-jfc. 0 411 &$mZnSSeJ££fi&gg 
>^S®j££*l£:7:* h;i/5*y*fc>* (PL) A^r- 
JI/T&S. 1 2KT0)PL81^T?K, 4 3 6. 5nntC»IS 
®@T5£ft (Ex) 45j:lX4 3 7.3nBlcii563t3&««iBI 

SSeiSBS. ftStf f:IR«1»»*-Z tfS eft^iflt' 
Z n Sfc^Wftttarcfc* - ££:gi*LT^5. 
[0 0 6 7] ^&ntZnSiSei-«»Mtt. X= 
40 0. 0 6 5-C&D, TPO^g^ 
fM4. SWS2 8 0tTMWP (ZnSe) 
= 1. 7 5x1 0"«To r r*OP (ZnS) =3.5x10 
•'Tor rTcbi. im^Xfl SSia^43^t^^m5S 
&it P (Z n S) / (P (Z n S e) + P (Z n 

s) ) fcft^-r-s. sfe{&^je I <^5tm^xtt/h$ 

li. l!&S24>Ti»aiJEW©P (ZnS) ^iO/hS<-T-5 
i^S****. *a«*fclia**lSS>p©Z n S S e \z I* 
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-r-s 

[0 0 6 8] «JfiWTtt, ZnSx- Se 

t-i- (0<X' <1) MSh&MHtlsTm^X, ZnSi S 
ei-i <oa<l) Si*eflSBS£j£gbfc. 

[0 0 6 9] a^x^fe^icfe#-r-5fc*-m^ 

jgLflfr***. X<X' fcSig&ifc*. gfcififil 0 0 

[0 0 7 0] (^JSW8) *^llfiWT», ZnSx- S e 
i-i- (0. 0 8^X'^0. 4 0) m&&ffi&£lsTm^ 
io»T85i«P (ZnSS e) =2. 0x1 0- fl To r 
rT?2 0 0t;^6 3 5 OriCjn&Snfcg&iilCZ n S 
.Se^iTO^MWc, #^njtZnSiSe 



fcS5£LSV>a*» 0. 0 3^X^0. 1 0 

GaAs©»?!lftl:ifi<. flmfcSg&teS: 

Eg (W /[eV]=2. 6 3 5-1.2 3 51+0. 3 0W l 

- (1. 0 7+1) (0. 0 4+W) / (7. 2 2 -TO / (1 4. 8 9 +W) 



[0 0 7 1] (HiS^9) ^mSSGTO*. ZnMgSS 
e?7';FS Of** : 1 tun) % ZnSSe^ HJS 

(JP2:.0. Um), ZnCdSegfii : ift 

2 0nraKT) . ZnSSeWKS 0P£ : 0. 1 
tfin) , RtfZ nMg S Se^yh'B 09*': 1 p. 

[0 0 7 2] f^nfcZnSSeiTOZnMgSS 
10 eiRltG a A s SfiCftf fi^LTW5*J, ZnCd 
Se?££Jlte> GaAsiOti»ft»A^t<, Ga 
A s gSlCte^g-S-LTVi&H. ^JZnCdSei 

<RJ£LTI>*. WA&&V>Znt-iCdiSe»I 
2 0na«TTJfeS. 

[0 0 7 3] &*£W<hZnCdS e&B|cZ>^&/\*>h*=£ 

(Eg) 14, T^T?^*tlS, 
[0 0 74] 



(2) 



^(2)"Ctt, ■ZnCdSe»R©JpSI4 5nma± 

SSJSWTtt, Z n S eOfrf-m&m&P (ZnSe) = 
1. 7 5i 1 0" 6 To r rtC, 2 8 CCC * 

[0 0 7 5] &SCdtZnSeft^fti^Hfc« 
^T^Sit^P (Cd) / (P (Cd) +P (Z 
nS e) ) £0. 2<D«J£T, 8&W»4i&K«fc£*fc-r 
L*>U SH^fcEffiittfO. 2«Ji©fB«T», II 
BftM Mr&HL«fc5£T3tt£#CdiZnfc0reT 

eci^fcd. aritwa«asi«r6is^-r. se^r, w=o. 

2 #ifiOifi«*Wr a Z n C d S e iKSiS^, # 

®J UfcWW^ Z n C d S e 5tt*. 

[0 0 7 6] CdSeib-&«JtZnSe^t'&^t^fflV^ 
fc*§£, ttao^THaffiltP (CdSe) / (P (C 
dSe) +P (ZnSe) ) fc*SV>T. m.j&mzmm&) 
l=3Efl;*r*. CdSeM^lc±oTSe*«+^lc:^&$ 
nw*&*. CdtZnWtOK-eSid««fi2:6^ 

a5E^*aaifcTZnCdSe*K©«^WSe 

*/t-* ha*5fc&a*fc#UT i < l,*>*> 



[0 0 7.7] SSC Zni-rCdr Se (0<W'<1) 
ilfi*JS^fcLTffi^fc«^-. Ml 0 0t*S4 
OOtcBffilJZm-.CdrSe <0(W<1)^H» 
RSffTSt. a«Wf4fflj£W'<&®k:KH3?L^te£ 

[0 0 7 8] H7B, ^JRZn, MSe^ZnS 
ft^^lCLT^SLfenaZn Sj S e,-i (0. 
30 0 5(1(0. 0 8) ^SSit, ^SZn, &®Se, 

Zni-iMgi St S ei-i (0.050(0.0 8*^0. 1 
3(Z(0.20) mfeMKlc^Jta^-vUi'ffi^H- 

fritt, ZnC li*t*«Sn&3»5giE©iaS (Tci) 

[0 0 7 9] — 2rv H 8 14; Z n S efcM&Jtt* Z n 
Sft£igj£liC£HcLTf£gJb*:nS!Z n SiSe 
»-i (0.0 5(1(0.08) ZnSeJg 
40 ^ SfeRMg43«tr;ZnS«a*Mfi{cUTft5lll/fcn 
SZm-iMgi Si S ei-i (0. 0 5 (Y(0. 0 8#v2 0. 

15(2(0.18) 3v.&s,»mz&\-tz**wm&(D)* 
[0080] m7<Dnmzit^ m8<onm<?>*->rV-* 

[0 0 8 1] B7 0ttJKO«fr. ttKMCtttf-O. 

2X*6+0. 2XO«Hlr*-3fc^ 0 8 ©8g8cD# 
•d. feT^ftfct-O. 1 2«A>6+0. 1 2%<DffoW\Z& 
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[0 0 8 2] ^mm-C\t, Cl&H-lf>i/UcnS 
i^^O^OViTxE^fc^v Ga. In, A K Br. I 

&* s fa±-rzZ.£\tW*>fr'C$>Z> a £fcN. As, PIC 

co 0 8 33 m^wi o) mz, 01 1 z^mvuv 

ZnMgSSeTOm ZnSSeTOiE Z 
nCdS e^SraSffJffiLT^S. 
CO 0 8 4] *&MWX\t. H2t^TMBE^gl^ 

ffltiSfill &SZn, ^ISe, £JSCd. ^JSM 
g, &JgTe, ZnS^ B , SaUff*, IHfcgfa <ZnC 
1:) X&^Tz {mz.\Z S.Itoh et al. Japanese 
Journal of Applied Physics Vol. 3 2. pp. LI 
5 3 0-L1 5 3 2. 1 9 9 3.). Z.<D&5\Zs 

ZnC ljICk-SC I H-^>^^bT^^y^X^lC 

CO 0 8 5] nSGaAsfigl 1 _kK, nSG 

aAs:Si/^y77-S (Ki90.4 5/iB, N 4 -N, = 2x 
lO^cm- 1 ) 12, nlZnSe:Cln>^^h® 

(I^3 0nm, N«;-N. = 6x 1 0 l7 cm*) 13, nfgZ.n 
Mg SS e:C 1 FJ§ (S&mo. 8 jim, N<-N.Mx 

10 l, car 3 ) 14, niZnSSe:Cl)t^H^ 

<B?J98 5nn. N.~N.= lx 1 0 IT cnr s ) 15, ST#F 
fg&m (Zn.. S5 Cdo. J5 SeIf#pg <#Fiiig2. 
4 nn, 4 /g) , Z n S S e gfMJg (@ 3 . 4 nm, 3 
If)) 16. pSZnSSe:NWHJB (^^85n 
m, N»-N 4 = lxl 0 IT ca- 8 ) 17, piZnMgSSe:N 
^5yHl (JRJPO. 8*iau N»-N*= 3x 1 0*' cir») 1 
8, plZnSe:N3>^^m GRAM Odd. N.-N« = 
7xl0 ,7 car s ) 19, pSJZnS e :N/Z nTerMjgJfr 
=?3>??h® (&RJ?2Din, 2 0M N,-N<=lxl 
0 ,4 cr») 2 0, pg»ZnTe:N3>*# h@ 0^37 
nm, K.-N* = 2xl 0 l »ca ») 2 1 ^JH^Xtf^^^^^ 



(9) *SlP!¥8-8274 

II-YIft¥«fWa£jfcS3tt*MBEgfii;iO*&$ 

10 0 8 6] **HWT?«, £¥&fWi©IgC£t£bT#: 
G>«fc3fc©&£JSV>fc. -?tet>*>, ZnSelO^ 
te, ZnSe^S^MS, ZnMgSSelC 
mm\t. ZnSemM, ZnS^&fb-&#jR 
WMgTSS. ZnSSelOl^t ZnSe# 
i0 *Nifc^fc&tfZnS£i|SBfc^«rCi&S. ZnCdS 
eE©Jlt£H*, ZnSe«ft^TOCdSe^ 

[0 0 8 7] 151/TMUcZnMgSSeilSM 
tfZnSSe»«ft. GaAsSSll:^i^LTVi 
So ZnMgS S eWm<»/*>\***y'7\*&m.'V2. 
8 3eYT&5>. 

[0 0 8 8] Jfcfc, #r*»jy^97-f-8«fcJ:B, P 
M19-2 l^Xh^/ttkx*^^ 

3? AutS22^ft5. KDMmizU, I 

[0 0 8 9] 01 lK^SnsM £ **U'~"tf<0Au«ffi2 

2 tinms2 fc©raic»i 3 v<Dm&^/vvxmzmm 

•TSt, ift8 8mAOSi^n, i&§#J5 18nm© 

3ttil*tt01 2©*D<fi-*8®T 1 0 0mW<£t8**:. L> 
— -if RfiKtt ZnMgSSei?77 FJH* <fctf Z n S S 

W=0. 3 5T<&0. 5t (2) ^DfiHftSn* 
SS5 5 5 nm<fcpt>$gig:&©5 1 8 n mt I/-" tfSg 
LTV^. ^OiSH #FIS©J9S*t2. 4nrai# 

40 [0 0 9 0] *sfeS§#J-m, il^tbTZnSe^ 
#1, ZnTe{t£^j, ZnSft^. CdSeM. & 

t\ fftto*ZnMgSSeffifij»RH MgSft^ 
5 H KM g S e ft&®V> Vi*fn*>— -3 £ Z n S e ft 
^tZn S{fc^©3SJg£Ig*4<hLT, Ssfctt&JR 

m g ssvittMg sft^niifeawiM g s e-fb^wvi 

m*>-Oi:ZnSSeiia©2Si^i:UT, S 
fcKZnMgSS eJgfico*-<&IH^tLT^ViTt>^ 
fe^<^fi*r«::2:^-C^.5. ZnSSe¥ISW 
50 te, ZnSSeft^OTiLTffl^Tt ) Blttfi< 
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j£fiT* ZnCdSeTOiSa, & 

HCd*5«fctfZnSefc£ft£Iii£f£LT, &3W2Z 
nCd S e-ffc^«J©*&®^tbXffiVSTt>SStt&< 

[0 0 9 1] 

ZnSSeWSK, ZnCdSefg 

[an v&kouBE&mamj&mmm^m. 

[0 2] #»ET«;BT*MBE8H0»3S»rffiEI«5£ 

0. 

[0 3] 1 2KIC*3lt-SC 1 H-^ZnMgSSeii 
[0 4] 12KCi5lt5aZnSSeilOPU 

[05] Z m.f C dr S e »I©S^Wt5mi^if: 
(P (Cd) / (P (Cd) +P (ZnSe) ) % P 
(CdSe) / (P (CdSe) +P (ZnSe) ) <0 

[0 6] S'l'y^-HHtiSCdS eft=?mm<D®. 

[0 7] «e**i*K«fcOf^SUfcngiZnSS e»Bt 
(SA) *5<£tfn^ZnMgS SelSBI (Htfi) 

[08] #£W©#*fcfc£Dtf«U&nfflZnSSe* 



(10) W8-8274 

K (6*.) 43<ktfnS>ZnMgSS e&BI (SUtQ 

[0 9] ^iD^STjJf tfiOZ n S e ^»^f 
fctlfcRHEED/l* — XDftTm&mit (J s ,/J„) £ 

[010] *58!BO*STf*g«t'«)Z n S eiR^) 

[011] *»l90^ffi*fflt>TSigbfc¥«#^— !f 

io [0i2]0ii (d^^i^— *f<Dxmi3-nmim& 

ST^77. 

1~6 Jn^%^ 

8 ZfvX'V&V 

9 SSiD^ffi 

10 g& 

11 n^GaAsS^ 

12 n®GaAs:Si/^;77-@ 

13 niZnS e:C 1 3>^^h® 

39 14 nlZnMgSSeiCli'^yKl 

15 n!ZnSSe:ClWH@ 

1 6 fi?#FSttJB 

17 pMZnSSerKjfetf-fF® 

18 piZnMgSSe:N^7yH® 

19 pMZnS e:N3>^^7 hJg 

2 0 pSZnS eiN/ZnTeiNMI&T^^^^ hJg 
2 1 pSfZ nTe:Nn>*£ h/g 

8 1 g3SS#XJi>>^ 
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[03] 



IM4] 



_l 



fe=420nm (Z95eV) 



Cl-doped ZnMgSSe 
12K 



400 450 500 550 

2S£ (nm) 



600 



-Q 



E,=436.5nm (2.B40eV) 



Undoped ZnSSe 
12K 



l2=437.3nm {2.635eV) 



400 450 500 550 

%L& (nm) 



600 



[06] 



[H5] 



0.3 



m 0.2 

-a 
O 



0.1 



1 1 — 

Zn,_ w Cd.^Se quantum well 



P(CdSe)+P(ZnSe) 
\ 




CdSe 

ff * (Torrl 1 % 
3x10-7 — =£=) 



Close 



0X10-7 



Open 



0 1 2 3 4 5 
B#fS (minute) 



[09] 



[01 0] 



2D 



1.5 



* 1.0 



S05 



• • • _.Cr" O O 

• • ° ^ ° 

• _-«o o o 

u -6"' pad o o icoilZnSe 

■ O O O 1 0-ci2x2)"1 

§ •- : 

I 

o o o b--p 



o o _ o a "&,p o 



Q0 
200 



■ . t . I I | ; ■ I ■ f , f • 1 • • ■ • 1 ' ' * • 1 ■ ' 1 1 1 ' ' ' 



300 ' 400 
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500 
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RHEED 



100 200 300 400 500 
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(2X1) 
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(12) 



8-8 2 7 4 



[07] 



[08] 



to' 




10' 
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1000 /Td(K) 
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150 
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1 2] 
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